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OPERATING DEVICE IN A VEHICLE 



[Field of the Invention] 
5 This invention relates to an operating device in a 

vehicle , and more particularly, to an operating device in 
a vehicle for operating an air conditioning system, an 
audio system, a car navigation system and so on. 
[Background of the Invention] 

10 An instrument panel in a vehicle has many operating 

switches which include the control switches for the 
operating air conditioning system, the audio system and 
the car navigation system. 

The number of the switches has increased in recent 

15 years, due to the development of information technology 
in vehicles and a growing need for driving support 
systems . Due to the increase in the number of the 
switches, it has been difficult to locate all the 
switches on the instrument panel. Therefore a display 

20 device, such as a liquid crystal display device, has been 
used as an operation panel to display switches or 
operation items on a screen, as shown in FIG. 4 of 
Japanese unexamined patent publication No. 2002-120545 . 
The display device can display a screen having the 

25 operation items for controlling the system corresponding 
to any of the systems. However, if there are many 
operation items for one system, all of the items cannot 
be displayed on a single screen. The display device must 
have hierarchically structured screens for the systems, 

30 e.g. the air conditioning system, the audio system or the 
navigation system. Accordingly when one of the operation 
items is placed in a lower- level screen, a user must move 
sequentially from the top screen to a lower-level screen 
to operate the item. If the item is frequently used, the 

35 use of the items is complicated for the user. 
[Summary of the Invention] 

One object of the present invention is to provide an 
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easily operated operating device be in vehicle, the 
device having hierarchically allocated operation items. 
The present invention is directed to an operating 
device in a vehicle that comprises hierarchical display 
5 screens on which an operation item for operating an 

operational object is displayed. The operation item is 
displayed on a predetermined screen, based on use of the 
operation item. 

In other embodiments, the predetermined screen may 
10 be the top screen. The result may be the number of times 
of having used the item. The result can be stored in a 
portable storage medium. The operational object may be an 
air conditioning system, an audio system, a car 
navigation system, an audio-visual system or a telephone 
15 system. 

[Brief Description of the Drawings] 

The invention will be described further by way of an 
example and with reference to the accompanying drawings. 
In the drawings: 
20 FIG.l shows a schematic diagram of an operating 

device according to an embodiment of the invention, 

FIG. 2 shows a schematic representation of 
hierarchical display screens according to the embodiment, 

FIG. 3 shows an example of a display screen for 
25 operation of an air conditioning system according to the 
embodiment, 

FIG. 4 shows an example of a display screen for 
operation of an audio system according to the embodiment, 
and 

30 FIG. 5 shows a flow diagram according to the 

embodiment. 

[Preferred Embodiment of the Invention] 
FIG.l is a schematic representation of an operating 
device in an embodiment of the present invention. In this 
35 example, the operating system can operate a navigation 
system (NAVI), an air conditioning system (A/C), or an 
audio system (Audio). 
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system, air conditioning system and audio system. The 
screens 111, 121 and 131 are at level 1. In turn, screens 
112, 122, 123 are at level 2 and screens 113, 133 are at 
level 3. As the number of items increases, the number of 
5 lower level screens increases. 

According to the invention, as operating items are 
used many times, the screen 10 can be changed to a screen 
2 0 with a pop-up menu, as described in detail bellow. The 
popup menu will include some of the often used operating 
10 items. For example, in FIG. 2, a pop up menu 21 of NAVI 
101 includes an operation item for telephone number 
retrieval . 

FIG. 3 shows an example of a screen for the air 
conditioning system. The screen 200 has an operation 

15 indicating area 210 and condition indicating area 220. 

The operation indicating area 210 has operation items 211 
and 212 for changing a set temperature. The item 211 can 
be used to increase the temperature inside the vehicle. 
The operation item 222 can be used to decrease the 

20 temperature inside the vehicle. The operation indication 

area has also operation items 213 and 214 for changing a 
set airflow. The item 213 can be used to make the airflow 
strong in the vehicle. The item 222 can be used to make 
the airflow weak in the vehicle. Furthermore the 

25 operation indicating area 210 has screen-calling items 

215 and 216 at the top of the area. The item 215 can be 
used to move the current screen to the screen for the 
navigation system. The item 216 can be used to move the 
current screen to the screen for the audio system. In 

30 addition, the operating indication area 210 has a calling 

item 217 at the bottom of the area. The item 217 can be 
used to move the current screen to the next lower level 
screen to select other items. 

The condition indicating area 220 indicates the set 

35 temperature 221 (in FIG. 3, 25 °C), the set airflow 

direction 222 with arrows and the set airflow quantity 
22 3 with a bar graph. 
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FIG. 4 shows an example of the screen for the audio 
system. The screen 300 has also an operating indication 
area and condition indicating area. 

The operating indication area has items 301 and 302 
5 to change the volume (VOL) step by step. The item 301 can 
be used to increase the volume. The item 302 can be used 
to decrease the volume. The operating indication area has 
also items 303 and 304 to change frequency for tuning a 
channel (CH) . The item 303 can be used to increase the 

10 tuning frequency. The item 304 can be used to decrease 
the tuning frequency. Furthermore the operating 
indication area has calling items 305 and 306 at the top. 
The calling item 305 can be used to move the current 
screen to the screen for the navigation system. The 

15 calling item 306 can be used to move the current screen 
to the screen for the air conditioning system. In 
addition, the operating indication area 210 has a calling 
item 307 at the bottom. The calling item 307 can be used 
to move the current screen to the next screen to select 

20 other items. 

The condition indicating area indicates the 
conditions of audio system. In FIG. 4, the audio system 
receives a FM stereo program with 88.8 MHz of channel 1. 
The volume of speakers is indicated with bar graphs. 

25 An operation of the operation device according to 

the embodiment will now be described, with reference of 
FIG.l and 2. 

First, the default screen 10 is shown by pushing the 
center button of a four direction switch lb on the 

30 operating panel 1. 

Next, any of calling items 101 for NAVI, 102 for 
A/C, 103 for Audio is selected by a four direction switch 
lb. Then the selecting item is entered by the center 
button of four direction switch lb. Thus the center 

35 button of four direction switch lb can be used to call 

the initial screen or enter the selecting item. In 
addition, instead of using the calling items 101, 102 and 
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103, the rotary switch la can be used to select NAVI , A/C 
or Audio. Furthermore, a voice controlled operation (not 
shown) can be used to select and enter the item. 

The screens 111, 121 and 131 can indicate several 
5 operation items. If the screen has the item to be 

selected, the item is selected and entered to perform the 
desired operation. If the screen does not have the item 
to be selected, a next screen at a lower level is called 
to find the desired item. The process continues until the 

10 desired item is found. Thus, in order to set a 

temperature and airflow in the air conditioning system, 
it is necessary to display the screen 200 in FIG. 3. In 
order to set the volume and a channel in the audio 
system, it is necessary to display the screen 300 in 

15 FIG. 4. 

According to the present invention, as described 
detail below, the operating device can learn or memorize 
the operation after the operation has been repeated many 
times. As the result of the repeated operation, the 
20 operating device can move the frequently used items to 
display on another screen such as the initial screen. 
Thus, a user can simply and easily operate the operating 
device . 

For example, if the user often uses items, such as 
25 an item of telephone number search in NAVI system, an 

item for setting a temperature in A/C system and an item 
for setting a channel of FM in Audio system, any of these 
items is moved to an initial screen in the related system 
to be used on the screen. FIG. 2 shows that the initial 
30 setting or default screen 10 are changed to the screen 

20, which has the telephone number search item in form of 
a pop up menu 2 1 . 

If the center button of the four-direction switch lb 
is pushed to call the initial screen after the operating 
35 device have been used in the predetermined period, which 
is set appropriately, the screen 20 instead of the screen 
10 is displayed. Then, when the item for NAVI is 
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indicated with a pointer, the telephone number search 
item, which the user has frequently used till then, 
appears on a pop up menu 21. In turn, the temperature 
setting item in A/C system or the FM channel setting item 
5 in Audio can appear on the pop up menu, if the items have 
been used more frequently than other items. The pop up 
menu is only an example for displaying the item. A menu 
in the user's view can be used in some cases. 

Accordingly, the items that have been used more than 
10 the predetermined number of times can be used in the 
initial screen (at 0 level), even if the items are 
originally shown on a lower-level screen. In other words, 
as the operating device is used over a long time, the 
frequently used items can be shown at the highest-level 
15 screen or the 0 level screen. The operating device can be 
therefore used easily and conveniently. 

FIG. 5 is a flow diagram of an embodiment according 
to the invention. 

The program starts after the center button of the 
2 0 four-direction switch lb on the operating panel 1 (FIG.l) 

is pushed. In the initial stage, the default screen 10 is 
displayed ( Fig . 2 ) . 

At step SI, it is determined whether or not a 
screen-calling item, which moves the current screen to 

2 5 the screen for the system (e.g. NAVI , A/C or Audio) 

required by a user, was used. If the calling item was 
used, the flow goes to step S2. If the calling item is 
not used, the program returns to the start point. 

At step S2, it is determined whether or not any 

3 0 operation item on the called screen has been used. When 

an operation item used, the flow goes to step S3. 
Otherwise, when no operation item is used or a screen- 
calling item is used, step S2 is repeated again. 

A calling item can move the current screen to 
35 another system screen or the next level screen. If the 
screen moves to another system screen, then it will be 
determined whether or not an operation item on the other 
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conditioning system is used more on holidays, the item 
for setting temperature can be listed on the pop up menu 
in holidays. If the item for setting airflow quantity is 
used more on weekdays, the item of setting the airflow 
5 can be listed on the pop up menu in weekdays. 

In addition, the condition for listing the item on 
the pop up menu can be a statistically processed number 
of previous operations of the item. 

In the embodiment, a TFT liquid crystal display is 
10 used as a display device. However, other liquid crystal 

display can be used. Furthermore, other display devices 
such as a vacuum fluorescent display (VFD), an electro 
luminescence display (EL) and so on can be used. 

Further, the four-direction switch is used as an 
15 input device in the embodiment. Otherwise, the other 
input devices, e.g. an eight-direction switch, a 
joystick, a trackball and a touch panel can be used. 

Systems operated by the operating device are not 
only above-mentioned systems, but also an audio-visual 
20 system including television or video displays and an 

information system such as a telephone system or an 
electronic mail system. 

In the embodiment, the operating device comprises 
separated units which are connected each other by two-way 
25 communication. However, it is obvious that the operating 
device can be an all-in-one unit. 

As mentioned above, the operation items on the pop 
up menu can be changed periodically, based on the number 
of operating times. Initially, the items on the menu can 
30 be changed only after a certain period longer than usual, 
because the items on the pop up menu are changed 
frequently and irregularly in the period. Alternatively, 
the items on the menu can be changed when the number of 
the operating times is more than the number of 
35 predetermined times. 

The information on the items, such as the number of 
times of operating the item may be stored in a storage 



device or a portable storage medium. The information on 
the items may be rewritten from the outside. Thus, when 
the user buys a new vehicle , the information of the items 
can be used successively in the new vehicle. Further, the 
user can customize the items on the pop up menu by 
rewriting information to increase the required number of 
operating times of the items. 



